The cluster size distributions were measured with the Na-doping method after UV ionization of Nadoped clusters, while the photoelectron spectra were recorded after EUV ionization of the clusters (see section 2 in the main text). As explained below, the ionization cross sections of the Na-doping method ( , ) and EUV ionization ( ) have different cluster size dependences. Therefore, the cluster size distribution measured with the Na-doping method needs to be corrected to account for the different cluster size dependence of the EUV photoionization cross section.
Correction of measured cluster size distributions to account for cluster sizedependent EUV photoionization cross sections
The cluster size distributions were measured with the Na-doping method after UV ionization of Nadoped clusters, while the photoelectron spectra were recorded after EUV ionization of the clusters (see section 2 in the main text). As explained below, the ionization cross sections of the Na-doping method ( , ) and EUV ionization ( ) have different cluster size dependences. Therefore, the cluster size distribution measured with the Na-doping method needs to be corrected to account for the different cluster size dependence of the EUV photoionization cross section.
We assume that the cross section for single photon EUV ionization of a water cluster is proportional to the number of molecules n in the cluster:
Eq. S 1
For the single photon UV ionization of a Na-doped cluster, the ionization cross section is proportional to the average number of Na atoms 〈 〉 in the cluster of n water molecules:
, ∝ 〈 〉.
Eq. S 2
The pick-up of Na atoms by water clusters traversing our Na-oven is governed by Poisson collision statistics. The calculation of pick-up probability , of atoms by clusters composed of monomer units has been described in refs.
1, 2 . We assume hard sphere cross sections and sticking coefficients of unity, i.e. every collision leads to the capture of a Na atom. The latter is a reasonable assumption except for the smallest clusters, which are not considered in this work. From , it is now possible to calculate
A detailed analysis shows that for our setup
To account for the EUV size-dependent ionization cross sections, the intensities in the size distributions measured with the Na-doping method need to be corrected by the size-dependent factor 2. Scat erence of e cluster y spectra. was fitted using two Gaussian peaks of equal intensity. For the 3a 1 band, the average of the two peak positions was considered as binding energy. Then uncertainties of the absolute value of ΔeBE is estimated to be <100 meV for the 1b 1 band and <200 meV for the 1b 2 band. For the 3a 1 band the uncertainty is slightly higher at ~250 meV, due to some remaining ambiguity in the monomer subtraction and the fitting of the double Gaussian peak shape. We expect that the uncertainty of the relative change of ΔeBE as a function of cluster size is significantly smaller as it is indicated by the spread of the actual data points (Fig. 3 main text) . In addition, peak widths (Full Width at Half Maximum: FWHM) were also determined from the fits. The estimated uncertainties in the FWHM are <200 meV for the 1b 1 and 1b 2 bands and ~300 meV for the 3a 1 band. ΔeBE shifts and FWHMs are only reported for the cases for which the signal levels were high enough to perform the monomer subtraction prior to fitting the spectra. 
Determination of β parameters
 parameters were determined as the average over ~80% of the bands' FWHM to reduce contributions from regions where the bands overlap (see Fig. 2b in the main text) and from regions of low signal. The retrieved experimental  parameters are listed in Table S2 and shown in Fig. 4 in the main text and in Figs. S4 and S5 below. The uncertainties given in brackets in Table S2 and shown as error bars in the figures correspond to one standard deviation of the  traces over the range given by ~80% of the peaks FWHM. For spectra for which the signal level was too low to perform an unambiguous monomer subtraction, we were only able to retrieve reliable  values for the 1b 1 band. 
Figure S
Black is h
